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 Purpose: To classify anomalous origins of the right coronary artery 
(RCA) from the left coronary sinus (AORL) with an in-
terarterial course into two subtypes and to evaluate the 
clinical importance of each.
 Materials and 
Methods: 
Institutional review board approval was obtained for this 
retrospective study, and informed consent was waived. 
Through a retrospective review of 22 925 consecutive cardiac 
computed tomographic (CT) scans, 124 cases of AORL with 
an interarterial course were identifi ed. These anomalies 
were classifi ed into two subtypes according to the location 
of the anomalous RCA ostium: high interarterial course 
(between the aorta and the pulmonary artery) and low 
interarterial course (between the aorta and the right ven-
tricular outfl ow tract). The clinical records were evaluated, 
and differences in prevalence of typical angina and major 
adverse cardiac events (MACEs) between the subtypes 
were analyzed through the  x 2 contingency tables or Fisher 
exact test.
 Results: After excluding patients with combined cardiac disease, 
87 patients (51 [59%] men, 36 [41%] women; mean age, 
56.0 years) were enrolled. Of the 87 patients, 53 had a 
high interarterial course and 34 had a low interarterial 
course. A signifi cant difference in the prevalence of typical 
angina (high [43%] vs low [6%],  P = .001 ) and MACE 
(high [28%] vs low [6%],  P = .012) was observed between 
the two subtypes. For patients with a high interarterial 
course, the odds ratio for typical angina was 12.3 (95% 
confi dence interval: 2.7, 56.6), and the odds ratio for MACE 
was 6.3 (95% confi dence interval: 1.3, 29.7).
 Conclusion: The prevalence of typical angina and that of MACE were 
signifi cantly higher in patients with a high interarterial 
course than in those with a low interarterial course.
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 We searched our database for ra-
diologic examinations at our institution 
from January 2005 through July 2010. 
A total of 22 925 consecutive patients 
underwent cardiac CT during this pe-
riod because they were suspected of 
having coronary artery disease or they 
were undergoing a health checkup, and 
we identifi ed 390 patients (1.7%) of 
22 925 with coronary artery anomalies. 
Of these, 124 (31.8%) of 390 had AORL 
with an interarterial course. The exclusion 
criteria that were applied to these pa-
tients were other combined cardiac dis-
eases that could account for patients’ 
symptoms, such as coronary artery dis-
ease, other coronary artery anomalies, 
myocardial disease, and valvular heart 
disease. 
 Pertinent clinical history and all avail-
able clinical test data, including results 
of resting electrocardiography, echocar-
diography, cardiac stress tests (tread-
mill test or cardiac nuclear scan with 
technetium 99m sestamibi), and con-
ventional coronary angiography, were 
collected for each patient by reviewing 
electronic medical records. We classi-
fi ed patients according to the character-
istics of their chest pain as follows: typ-
ical, atypical, nonanginal, and no chest 
pain. According to American College of 
proximal path of anomalous coronary 
arteries ( 8,9 ). However, few studies on 
clinically signifi cant differences for these 
coronary artery anomalies have been 
performed by using multidetector CT 
( 10,11 ). 
 We hypothesized that the hemo-
dynamic signifi cance of AORL with an 
interarterial course differs according to 
the location of the anomalous RCA os-
tium, because the hemodynamic signif-
icance might depend on the degree of 
RCA ostium compression and/or the 
interarterial RCA segment. An RCA 
ostium located above the pulmonary 
valve (high interarterial course) would 
be more compressed, because blood is 
forced into the aorta and pulmonary 
artery during systole, resulting in si-
multaneous distention of these vessels, 
which in turn may lead to compression 
of the interarterial segment between 
these great vessels. This phenomenon 
can be aggravated during exercise. On 
the other hand, the right ventricular out-
fl ow tract (RVOT) contracts during sys-
tole, so an RCA ostium below the pul-
monary valve (low interarterial course) 
would be less compressed between the 
aorta and RVOT ( Fig 1 ). 
 Therefore, the purpose of this study 
was to classify AORL with an interarte-
rial course into high and low subtypes 
according to the location of the anoma-
lous RCA ostium with multidetector CT 
and evaluate the clinical importance of 
each subtype. 
 Materials and Methods 
 Patient Populations 
 Institutional review board approval was 
obtained for this retrospective study, 
and informed consent was waived. 
 The prevalence of coronary artery anomalies at conventional coro-nary angiography is approximately 
1%. However, a higher incidence of cor-
onary artery anomalies is observed in 
young victims of sudden death (4%–15%) 
when compared with adults (1%) ( 1 ). 
Recent reports state an anomalous ori-
gin of the right coronary artery (RCA) 
from the left coronary sinus (AORL), with 
an interarterial course as the most com-
mon coronary anomaly ( 2,3 ). 
 AORL with an interarterial course 
between the aorta and the pulmonary 
trunk may be associated with myocar-
dial ischemia and may be the cause of 
myocardial infarction (MI), sudden car-
diac death, arrhythmia, and syncope 
( 4–6 ). However, experience with this 
anomaly, which has accumulated with 
the widespread use of cardiac multide-
tector computed tomography (CT), has 
taught us that the presence of the anom-
aly does not necessarily lead to myocar-
dial ischemia or sudden cardiac death 
( 7 ). For proper treatment of patients 
with this anomaly, therefore, a method 
must be found to differentiate those pa-
tients who are at risk for sudden death 
from those who are not. 
 The development of electrocardio-
graphically gated multidetector CT al-
lows for the accurate and noninvasive 
depiction of coronary artery anomalies, 
and multidetector CT has been shown 
to be superior to conventional coronary 
angiography in delineating the origin and 
 Implications for Patient Care 
 This classifi cation may be helpful  n
in treating patients with AORL 
with an interarterial course in 
clinical practice. 
 Physicians should pay particular  n
attention to patients with a high 
interarterial course, especially in 
the younger population. 
 Advances in Knowledge 
 The anomalous origin of the right  n
coronary artery (RCA) from the 
left coronary sinus (AORL) might 
be divided into two subtypes 
(high and low) according to the 
location of the anomalous RCA 
ostium, and there might be a 
difference in hemodynamic sig-
nifi cance between these 
subtypes. 
 The prevalence of typical angina  n
and major adverse cardiac events 
was signifi cantly higher in 
patients with a high interarterial 
course of AORL than in those 
with a low interarterial course. 
 Published online before print 
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 AORL = anomalous origin of the RCA from the left coronary 
sinus 
 MACE = major adverse cardiac event 
 MI = myocardial infarction 
 RCA = right coronary artery 
 RVOT = right ventricular outfl ow tract 
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telephone interviews.  MACE was de-
fi ned as cardiac death, nonfatal MI, un-
stable angina requiring hospitalization, 
and surgical treatment.  Cardiac death 
was defi ned as death caused by acute 
MI, ventricular arrhythmias, or refrac-
tory heart failure.  Nonfatal MI was de-
fi ned on the basis of criteria of typical 
chest pain, elevated cardiac enzyme levels, 
and typical changes on the electrocar-
diogram.  Unstable angina was defi ned 
according to the European Society of 
Cardiology guidelines as acute chest 
pain with or without presence of elec-
trocardiographic abnormalities and car-
diac biomarker levels within normal 
limits ( 13 ). 
 Cardiac CT 
 Contrast material–enhanced cardiac 
CT scans were obtained by using a 
64-section multidetector CT scanner 
(Somatom Sensation 64; Siemens 
Medical Solutions, Forchheim, Germany). 
The cardiac CT protocol was as follows: 
In the absence of contraindications, 
patients with a heart rate higher than 
65 beats per minute before examina-
tion received 50 mg of a beta-blocker 
(metoprolol tartrate, Betaloc; Yuhan, 
Seoul, Korea) and a 0.3-mg sublingual 
dose of nitroglycerin administered just 
before scanning initiation. A bolus of 
60–80 mL iopamidol (Iopamiro 370; 
Bracco, Milan, Italy) was injected into 
an antecubital vein at a fl ow rate of 
5 mL/sec, followed by a 50-mL saline-
chasing bolus injected at a fl ow rate of 
5 mL/sec. The start delay was defi ned 
by bolus tracking in the ascending aorta, 
and the scan start was automatically 
initiated 5 seconds after reaching the 
threshold level of 140 HU. Scanning was 
performed by using the following pa-
rameters: retrospective electrographi-
cally gated acquisitions, 100–120 kV, 
600–800 mAs, depending on the pa-
tient’s size, and a 64  3 0.6-mm section 
collimation. Scans were obtained from 
the tracheal bifurcation to the diaphragm. 
The fi eld of view was adjusted according 
to the size of the heart. The cardiac CT 
scan was reconstructed by using a sec-
tion thickness of 0.75 mm, an increment 
interval of 0.5 mm, and a medium-
smooth convolution kernel of B30f. 
or none of the typical angina charac-
teristics. We evaluated the presence of 
other symptoms such as syncope, dys-
pnea, and palpitation in patients with 
no chest pain; patients who were asymp-
tomatic were classifi ed as having no 
symptoms . 
 Patient follow-up data for major 
adverse cardiac events (MACEs) were 
collected with electronic medical re-
cord reviews and/or with standardized 
Cardiology–American Heart Associa-
tion guidelines ( 12 ),  typical angina was 
defi ned as follows:  (a) substernal chest 
discomfort with a characteristic quality 
and duration that is  (b) provoked by 
exertion or emotional stress and  (c) re-
lieved by rest or nitroglycerin.  Atypical 
angina was defi ned as chest discomfort 
that lacks one of the above characteris-
tics, and  nonanginal chest pain was de-
fi ned as chest discomfort that met one 
 Figure 1 
  
 Figure 1: Diagram of subtypes for interarterial course of anomalous RCA from the left coronary sinus  (L) . 
 (a) High interarterial course. An anomalous RCA ostium (double circle, also on both images in  b ) is located 
between the aorta  (AO) and the pulmonary artery  (PA) . During systole, simultaneous distention of the aorta 
and the pulmonary artery occurs (shown by direction of arrows on image at right) and the anomalous ostium 
of high interarterial course (double oval) is compressed between the aorta and the pulmonary artery.  (b) Low 
interarterial course. An anomalous RCA ostium is located between the aorta and the RVOT. During systole, 
the aorta distends but the RVOT contracts (shown by direction of arrows on image at right). So the anoma-
lous RCA ostium would be less compressed than in high interarterial course.  N = noncoronary sinus,  PV = 
pulmonary valve,  R = right coronary sinus. 
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difference with a  P value of less than 
.05 was signifi cant. 
 Results 
 Prevalence of Coronary Artery Anomalies 
 The prevalence of each subtype is de-
picted in Figure E1 (online). In this study, 
we identifi ed 390 (1.7%) of 22 925 pa-
tients with coronary artery anomalies, 
and the most common coronary artery 
anomaly was AORL (31.8% [124 of 
390]). All patients with AORL had an 
interarterial course. 
of typical angina, MACE, and positive 
results of clinical tests between the two 
subtypes. Odds ratios and 95% confi -
dence intervals for developing typical 
angina and MACE were determined 
through logistic regression to compare 
risks between patients in the high in-
terarterial course group with those in 
the low interarterial course group. The 
independent Student  t test was used 
to determine the differences in age 
between the high and the low interar-
terial course groups and between sub-
jects with a MACE and subjects with-
out a MACE. For all statistical tests, a 
 Image Analysis 
 CT images were reviewed with software 
(AquarisNet Viewer V1.8.0.3; TeraRe-
con, San Mateo, Calif). Image data sets 
were analyzed by using multiplanar re-
formatted images (coronal, sagittal, ver-
tical long-axis, short-axis, aortic valve, 
and pulmonary valve views), curved 
multiplanar reformatted thin-slab max-
imum intensity projection images, and 
volume-rendered images, in addition 
to the axial images. Two radiologists 
(H. J. L. and Y. J. K., with 3 and 6 years 
of experience in cardiac multidetector 
CT, respectively), who were both blinded 
to the patients’ clinical fi ndings, initially 
evaluated CT images independently, af-
ter which they reviewed all CT images 
again together (consensus reading). 
 AORL with an interarterial course 
was classifi ed into two subtypes accord-
ing to the location of the anomalous 
RCA ostium, as follows:  (a) high inter-
arterial course, with the RCA ostium lo-
cated between the aorta and the pulmo-
nary artery, so the proximal segment of 
the anomalous RCA travels between the 
aorta and pulmonary artery; and  (b) 
low interarterial course, with the RCA 
ostium located between the aorta and 
the RVOT (ie, below the level of the 
pulmonary valve, with no segment be-
tween the aorta and pulmonary artery) 
( Fig 2 ). 
 Statistical Analysis 
 For interobserver agreement concern-
ing the assignment of each patient to 
the appropriate interarterial course 
group,  k values were calculated by us-
ing software (SAS, version 9.1.3; SAS 
Institute, Cary, NC) to assess the pro-
portion of interobserver agreement be-
yond that expected by chance ( 14 ). 
 For statistical analysis, we also used 
other software (SPSS, version 17.0 for 
Windows; SPSS, Chicago, Ill). We an-
alyzed the differences in prevalence of 
baseline characteristics between the 
high interarterial course group and the 
low interarterial course group through 
the  x 2 contingency tables or the Fisher 
exact test. The  x 2 contingency tables or 
the Fisher exact test were also used to 
appraise the differences in prevalence 
 Figure 2 
  
 Figure 2: CT images in patients with high and low interarterial course s.  (a, b) High interarterial course. 
 (a) Volume-rendered three-dimensional image and  (b) aortic valve multiplanar reformatted image in 
54-year-old man demonstrate that the anomalous RCA ostium ( ∗ , also on  c ,  d ) from the left coronary sinus 
is located between the aorta  (AO) and the pulmonary artery  (PA) above the pulmonary valve (arrows, also on 
 c ,  d ).  (c, d) Low interarterial course.  (c) Volume-rendered 3D image and  (d) aortic valve MPR image in 
61-year-old woman show that the anomalous RCA ostium from the left coronary sinus is located between 
the aorta and the RVOT below the pulmonary valve. 
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fi brillation, and none had palpitation 
after the treatment of atrial fi brillation 
with medication or radiofrequency ab-
lation. Therefore, palpitation was con-
sidered to be unrelated to the coronary 
artery anomaly. Four of fi ve patients 
with syncope received a diagnosis of 
vasovagal syncope by using the head-up 
tilting test. However, physicians found 
no disease that caused syncope in one 
patient with a low interarterial course. 
In this patient, syncope was consid-
ered to be related to the coronary 
artery anomaly. At follow-up, the pa-
tient had ventricular arrhythmia, and 
she underwent surgical treatment of 
the anomaly. Two patients complained 
of dyspnea, and in both, obstructive 
airway disease was diagnosed on the 
basis of spirometry results. 
 Major Adverse Cardiac Events 
 The median follow-up period for the 
study population was 921 days (inter-
quartile range, 302–1419 days). In the 
high interarterial course group, cardiac 
death occurred in one patient; nonfatal 
MI occurred in three patients, and one 
of these patients underwent surgical 
treatment. The mean age of these four 
patients was 32.5 years. In eight high 
interarterial course group patients, 
unstable angina was diagnosed at pre-
sentation, and four of these patients 
underwent surgical treatment. In addi-
tion, three patients underwent surgical 
treatment for recurrent typical angina. 
Overall, the prevalence of MACE in the 
high interarterial course group was 
28% (15 of 53). 
 No low interarterial course group 
patients had a sudden cardiac death or 
nonfatal MI. In one patient, unstable 
angina was diagnosed at presentation, 
and this patient underwent surgical 
treatment. In addition, as mentioned 
above in Clinical Manifestations, one 
low interarterial course group patient 
with recurrent syncope underwent sur-
gical treatment. Thus, the prevalence 
of MACE in the low interarterial course 
group was 6% (two of 34). We evalu-
ated the difference in age between sub-
jects with a MACE and subjects without 
a MACE, and there was no signifi cant 
difference ( P = .145); in subjects with 
 
 Clinical Manifestations of Study Subjects according to Interarterial Course Group 
Clinical Data High Group ( n = 53) Low Group ( n = 34)  P Value
Baseline characteristics
 Age (y) * 55.1  6 13.2 57.4  6 9.8 .379
 Male sex † 36 (68) 15 (44) .037
 Female sex † 17 (32) 19 (56) .037
 Hypertension † 20 (38) 16 (47) .389
 Diabetes mellitus † 5 (9) 3 (9) .923
 Hyperlipidemia † 8 (15) 6 (18) .752
 Current smoker † 5 (9) 2 (6) .552
Chest pain
 Typical angina † 23 (43) 2 (6) .001
 Atypical angina † 14 (26) 8 (24) .763
 Nonanginal chest pain † 2 (4) 6 (18) .036
 No chest pain † 14 (26) 18 (53) .023
  Syncope ‡ 2 3
  Dyspnea ‡ 1 1
  Palpitation ‡ 4 2
  No symptoms ‡ 7 12
MACEs † 15 (28) 2 (6) .012
 Cardiac death ‡ 1 0
 Nonfatal MI § 3 (1) 0
 Unstable angina § 8 (4) 1 (1)
 Surgical treatment ‡ 3 1
 * Data are means  6 standard deviations except where otherwise indicated.
 † Data are numbers of patients, numbers in parentheses are percentages, and percentages were rounded, except where 
otherwise indicated.
 ‡ Data are numbers of patients except where otherwise indicated.
 § Data are numbers of patients, and numbers in parentheses are numbers of patients who underwent surgical treatment, except 
where otherwise indicated.
 After excluding patients with com-
bined cardiac disease (ie, coronary artery 
disease [ n = 30], valvular heart disease 
[ n = 5], coronary arterial fi stula [ n = 1], 
and hypertrophic cardiomyopathy [ n = 1]), 
87 patients (51 [59%] men, 36 [41%] 
women; mean age, 56.0 years; range, 
20–80 years) were enrolled. The prox-
imal portions of anomalous coronary 
arteries were well visualized on multide-
tector CT scans in all cases. 
 There were seven mismatched cases 
between the two observers, and an al-
most perfect agreement ( k = 0.87) was 
achieved between the two observers. 
Finally, after consensus reading took 
place, we found 53 cases with a high 
interarterial course and 34 cases with a 
low interarterial course. 
 Clinical Manifestations 
 The Table summarizes the baseline 
characteristics and clinical manifestations 
of the patients. There was no signifi cant 
difference in the prevalence of traditional 
risk factors for coronary artery disease. 
For patients with a high interarterial 
course, the prevalence of typical angina 
was 43% (23 of 53). Of patients with 
no chest pain in the high interarterial 
course group, four presented with palpi-
tation, two with syncope, and one with 
dys pnea. Seven patients in the high 
interarterial course were defi nitely 
asymptomatic. 
 For patients with a low interarte-
rial course, the prevalence of typical 
angina was 6% (two of 34). Of patients 
with no chest pain in the low interarte-
rial course group, two had palpitation, 
three had syncope, and one had dysp-
nea. Twelve patients in the low inter-
arterial course group defi nitely had no 
symptoms. 
 All patients with palpitation symp-
toms received a diagnosis of atrial 
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stress tests are unlikely to provide clin-
ical evidence of myocardial ischemia, 
and premonitory cardiac symptoms are 
not uncommon shortly before sudden 
death ( 21,22 ). Moreover, researchers 
in a previous detailed autopsy study 
( 23 ) demonstrated no relationship be-
tween clinical outcomes and anatomic 
variations, including the size and shape 
of the ostium, the length of the interar-
terial segment, and the takeoff angle. 
Lately, Lee et al ( 10 ) reported this 
anomaly at multidetector CT with clin-
ical correlation, showing that the take-
off angles of anomalous RCAs with an 
interarterial course correlated with the 
relative narrowing of luminal diameters 
at the ostium at CT, but, in their study, 
symptoms were not correlated with the 
takeoff angle or relative luminal nar-
rowing. So, on the basis of the data in 
previous literature, we applied a new 
classifi cation of a high and a low inter-
arterial course to this anomaly by using 
multidetector CT, and we observed the 
different clinical presentations between 
the two subtypes. The acute takeoff 
angle, slitlike ostium, and intramural 
segment of the AORL with an inter-
arterial course could be predisposing 
factors to limiting coronary blood fl ow. 
In addition, a high course between the 
aorta and pulmonary artery could be a 
decisive factor in aggravating restric-
tion of coronary blood fl ow, resulting 
in myocardial ischemia and infarction, 
especially during excessive exercise. 
 It is known that a coronary artery 
arising from the opposite sinus can take 
interarterial course was 12.3 (95% con-
fi dence interval: 2.7, 56.6). Signifi cant 
differences in the prevalence of MACE 
were also observed between the two 
subtypes ( P = .012, high [28%] vs low 
[6%]). The odds ratio for MACE of pa-
tients with a high interarterial course 
was 6.3 (95% confi dence interval: 1.3, 
29.7). 
 Discussion 
 In this study, we observed a signifi cantly 
higher prevalence of typical angina and 
MACE in the high interarterial course 
subjects. 
 The possible mechanisms of restricted 
coronary blood fl ow seen in interarterial 
courses are suggested to be the acute 
takeoff angle, the slitlike ostium, and 
compression of the intramural segment 
by the aortic valve commissure. Com-
pression of the coronary artery between 
the aorta and the pulmonary artery is 
also a possible mechanism, particularly 
during exertion, and increased aortic 
wall distensibility causes additional com-
pression of an already narrowed ostium 
during exercise ( 15–20 ). 
 Increased experience with this anom-
aly has made it clear that it is not always 
associated with sudden death ( 7 ), and 
many surviving patients with this anomaly 
have been found. The greatest challenge 
is determining its clinical relevance so 
that appropriate treatment can be ini-
tiated. However, investigators in several 
previous reports on risk stratifi cation 
for this anomaly showed that cardiac 
a MACE, the mean age was 51.2 years 
 6 15.4 (standard deviation) versus the 
mean age in subjects without a MACE of 
57.2 years  6 10.9. 
 Clinical Test Results 
 Table E1 (online) shows clinical test re-
sults. All patients (100%) underwent 
electrocardiography. ST-segment changes 
suggestive of inferior ischemia were visible 
in eight patients (15 %) with a high inter-
arterial course and in three (9%) patients 
with a low interarterial course. Sixty-
fi ve patients (75%) underwent echocar-
diography, and regional wall motion ab-
normality of the inferior wall of the left 
ventricle was noted in only two patients, 
both of whom were in the high interarte-
rial course group. These subjects visited 
the emergency room and were diagnosed 
with nonfatal MI. Fifty-seven patients 
(66%) underwent a cardiac stress test, 
and in nine (16%), results were positive: 
seven (18%) of 38 were in the high inter-
arterial course group and two (11%) of 
19 were in the low interarterial course 
group. Although there was no signifi cant 
difference in clinical test results between 
the two subtypes, we observed that ische-
mic change of the inferior left ventricle 
on the electrocardiogram and positive re-
sults of the cardiac stress test were more 
frequently noted in the high interarterial 
course subjects. However, the numbers 
of patients with positive results of elec-
trocardiography and the cardiac stress 
test were generally low in patients with 
AORL with an interarterial course. 
 Conventional coronary angiography 
was performed in 29 patients (33%), 
and we confi rmed that there was no 
signifi cant coronary artery disease and 
AORL with an interarterial course in 
these patients. In six of 29 patients 
(21%), conventional coronary angiogra-
phy was unsuccessful for the RCA be-
cause of catheterization failure at the 
anomalous RCA ostium. 
 Clinical Relevance 
 Figure 3 summarizes the clinical rele-
vance. Signifi cant differences were seen 
in the prevalence of typical angina be-
tween the two subtypes ( P = .001, high 
[43%] vs low [6%]). The odds ratio for 
typical angina for patients with a high 
 Figure 3 
  
 Figure 3: Clinical relevance. 
Prevalence of typical angina and 
MACEs between the high inter-
arterial course group  (High) and 
the low interarterial course group 
 (Low) .  43.4% = 43%,  5.9% = 
6%,  28.3% = 28%. 
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interarterial course, we recommend 
surgical treatment even if the patients 
have no related symptoms. For patients 
older than 40 years old with a high inter-
arterial course, we recommend surgical 
treatment for patients with related symp-
toms. And, for patients with a low inter-
arterial course, we recommend close ob-
servation instead of surgical treatment, 
irrespective of age. But for the patients 
who have related symptoms, surgical 
treatment might be considered. 
 Our study limitations were as fol-
lows. First, although AORL with an in-
terarterial course is known to be riskier 
in young adults, the age of our study 
population was relatively old (mean 
age, 56 years) because the study popu-
lation included patients who had under-
gone cardiac CT. In other words, the 
patients with AORL with an interarte-
rial course included in our study could 
be “survivors” of the anomaly. This fac-
tor might lead to an underestimation of 
the true risk of this anomaly. Second, 
we could not evaluate changes in vessel 
diameter throughout the cardiac cycle 
because we did not have raw CT data 
for all patients. Further study with mul-
tiphase reconstruction, including both 
the systolic and diastolic phases, might 
be needed. Third, anatomic information 
obtained from CT with the patient in 
the resting state might not properly be 
used to predict the risk of this anomaly 
because sudden cardiac death from this 
anomaly is related to severe exercise. 
Therefore, further mechanistic evalua-
tion is necessary. 
 In conclusion, the prevalence of typi-
cal angina and a MACE was signifi cantly 
higher in patients with a high interarterial 
course of AORL than it was in those with 
a low interarterial course. We think that 
our classifi cation can be very useful for 
patient treatment in the near future, but 
further studies (ie, a prospective study, 
a study with other imaging modalities, a 
study with multiphase cardiac CT, and a 
long-term follow-up study) should be per-
formed to defi nitely determine treatment 
guidelines with this new classifi cation. 
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any of four common courses: interarte-
rial (between the aorta and the pulmo-
nary artery), retroaortic, prepulmonic, 
or subpulmonic (septal) ( 24,25 ). The 
low interarterial course and the subpul-
monic course are absolutely different, 
because the subpulmonic course passes 
through the infundibular septum ( 26 ), 
but the low interarterial course does 
not. However, to our knowledge, a sub-
pulmonic course of AORL has not been 
reported in the literature ( 27,28 ). For 
the anomalous left coronary artery from 
the right coronary sinus, distinguishing 
“malignant” interarterial courses from 
“benign” subpulmonic courses is im-
portant because of the different clinical 
presentations ( 15,29 ). However, Tor-
res et al ( 30 ) recently showed a mixed 
course between the septal and interar-
terial course by using CT, meaning the 
existence of a broader anatomic spec-
trum of anomalous left coronary artery 
that challenges the traditional dichot-
omous classifi cation by using conven-
tional coronary angiography. Likewise, 
we suggest subtypes of the AORL with 
an interarterial course that have dif-
ferent clinical relevance. We classifi ed 
this anomaly into subtypes by using CT, 
because CT provides various multipla-
nar reconstructions that allow precise 
evaluation of the takeoff, course, and 
anatomic relationship of the anomalous 
coronary artery. 
 We compared the mean age be-
tween subjects with a MACE and sub-
jects without a MACE, and there was 
no signifi cant difference. However, the 
four patients in whom cardiac death 
or nonfatal MI occurred in the high in-
terarterial course group were relatively 
young. We supposed that the aorta and 
pulmonary artery may be more disten-
sible in the young and that greater dis-
tention can cause very severe compres-
sion of the interarterial course between 
the great vessels in the systolic phase, 
resulting in myocardial infarction. We 
suggest that physicians pay particular 
attention to younger patients who have 
AORL with a high interarterial course. 
 On the basis of our study results, 
we suggest some possible guidelines, 
as follows: For young patients (youn-
ger than 40 years old) with a high 
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